We examined the impact of the Affordable Care Actmandated elimination of tobacco cessation pharmacotherapy (TCP) copayments on patient use of TCP, overall and by income.
M
ost smokers want to quit, about half make a 24-hour quit attempt each year, and <10% are successful in sustaining abstinence. 1 Tobacco cessation pharmacotherapy (TCP) more than doubles the likelihood of long-term abstinence by mitigating nicotine withdrawal and the reinforcing effects of smoking, 1 ,2 yet remains underutilized, in part due to financial costs. 1, [3] [4] [5] Low-income smokers are less likely than others to use TCP or receive cessation counseling. 6, 7 Prior research indicates that insurance coverage of tobacco cessation treatment increases treatment utilization, quit attempts, and smoking cessation, [8] [9] [10] [11] [12] while patient copayments reduce treatment use 8, 13, 14 and lower the likelihood of quitting successfully. 13, 15 The Patient Protection and Affordable Care Act (ACA) 16 has great potential to reduce the disproportionate burden of tobacco-related disease among lower income people by improving access to tobacco treatment. 17 In 2014, the ACA expanded health care coverage to previously uninsured populations through Medicaid expansion, health insurance exchanges, and the removal of coverage limits, and preexisting condition exclusions. 16 Further, the ACA mandates comprehensive coverage for tobacco treatment 17 by most private health plans and for newly eligible Medicaid beneficiaries. The ACA mandate covers at least 4 smoking cessation counseling sessions and 90 days of FDA-approved TCP. The law requires zero cost-sharing and forbids prior authorization restrictions for use of TCP beginning in 2014. The Departments of Health and Human Services, Labor, and the Treasury issued specific guidance to clarify implementation of the ACA mandate for tobacco cessation treatments on May 2, 2014. 18, 19 As a result, many health plans revised their rules with regard to TCP coverage in January 2015.
For health care broadly, the ACA-narrowed socioeconomic disparities in access in its first 2 years of full implementation. 20 California saw the largest declines in the uninsured rate of any state from 2013 to 2015, primarily due to Medicaid expansion and financial assistance for buying coverage through the California exchanges. 21 Notably, lowincome individuals were among the most likely to gain health care coverage through the ACA in California. 22, 23 Overall, smoking is the leading cause of preventable death in California, 24 and low-income individuals 25 have elevated smoking prevalence and face a disparate disease burden. 1, 25, 26 Hence, increased access to tobacco cessation treatment via the ACA may help reduce tobacco-related health disparities.
The ACA mandate to eliminate TCP copayments has great potential to benefit low-income smokers by increasing the percentage of smokers who utilize TCP. It may also increase the percentage of smokers who use a combination of these medications (eg, nicotine gum plus patch). However, improved policies may not lead directly to treatment adoption because barriers in addition to price may affect TCP use. 27 The current study is one of the first to examine whether eliminating cost-sharing increases TCP use among smokers, particularly low-income smokers, in the post-ACA era. We hypothesized that a greater percentage of smokers newly enrolled in Kaiser Permanente Northern California (KPNC) would utilize any TCP, and combination TCP, in 2015 than in 2014, and that this effect would be stronger among low-income smokers, who may be particularly price sensitive. Using a multi-methods approach, interpretations of quantitative study findings are enhanced by patient surveys examining barriers to treatment.
METHODS

Setting
The current data were drawn from KPNC a nonprofit, integrated health care delivery system providing comprehensive health services to > 4 million members 28 and covering > 40% of the region's commercially insured population. 29 KPNC provides integrated multispecialty treatment and is a recognized leader in establishing tobacco quality-of-care standards. 30 KPNC membership is racially, ethnically, and socioeconomically diverse and representative of the population from its geographic area. 31 
Study Design
KPNC eliminated copayments for TCP for California exchange and nonexchange commercial plan members with ACA-compliant plans in 2015. In a retrospective cohort analysis of electronic health record (EHR) data, we examined the impact of TCP copayment elimination on TCP use among all adult smokers newly enrolled in KPNC in the first 6 months of either 2014 (precopayment elimination) or 2015 (postcopayment elimination), through the California exchange or nonexchange commercial plans. We anticipated that use of TCP would be greatest among newly enrolled patients in the post-ACA era, many of whom may have been previously uninsured with pent up demand for TCP. By including only current smokers newly enrolled in KPNC, this study design reduced potential differences in TCP use due to previous experience with TCP obtained through the health care system or due to quitting smoking and no longer needing TCP. We used an approach that included both EHR and patient survey data. KPNC did not do outreach to smokers or providers to inform them of ACA-mandated TCP copayment elimination. The patient surveys were designed to assess patient awareness of and experience with the mandated implementation to eliminate TCP copayments. The study procedures were approved by the KPNC Institutional Review Board.
Sample
Cohorts of Newly Enrolled Smokers
The KPNC EHR and administrative databases were used to identify the study sample, which included adult smokers newly enrolled in KPNC (ie, the patient had not been a KPNC member for a full year before the current enrollment, but could have been a member in the more distant past) in a California exchange or nonexchange commercial plan in the first 6 months of 2014 or 2015. KPNC members are routinely asked about their smoking status through standardized screening at outpatient appointments by medical assistants. Selected were "current smokers" (as opposed to "former smoker," "never-smoker," or missing smoking status) recorded in the EHR in the first 6 months of KPNC membership. KPNC Medicaid patients were excluded because they had zero cost-sharing for TCP in both 2014 and 2015. Patients with Medicare coverage, unknown coverage, missing birth date, enrollment for <60% of the first 6 membership months and enrollment gaps of > 45 days in the first 6 months of membership were excluded. 32 Patients without geocoded neighborhood income data (n = 31, 0.09%) were excluded. The final sample was 16,199 smokers newly enrolled in KPNC in 2014 and 16,469 smokers newly enrolled in 2015.
Telephone Survey Sample
We conducted a telephone survey in 2016 to examine knowledge of TCP copayment elimination and barriers to TCP use with a sample of adult smokers enrolled in KPNC in the first 6 months of 2014. Although these patients joined before TCP copayment elimination in 2015, the telephone survey was conducted in 2016 and assessed their experiences since joining KPNC in 2014. The survey was conducted as part of a larger study on the impact of the ACA on smoking and tobacco treatment utilization. 32 Inclusion criteria were English or Spanish language fluency, active KPNC membership in 2016, with enrollment in 2014 through a California exchange or nonexchange commercial plan, and no KPNC membership in the 12 months before the 2014 enrollment date. To increase statistical power with underrepresented groups, we oversampled smokers with California exchange plans and patients who designated Spanish as their primary language, given prior research indicating low use of TCP among Hispanic patients. 32 We selected and contacted patients in batches, using simple random sampling within language-insurance strata to identify 7 Spanish-speakers with California exchange plans, 7 Spanish-speakers with nonexchange commercial plans, 27 English-speakers with California exchange plans, and 27 English-speakers with nonexchange commercial plans for each batch. Patients were assigned sample weights, which were inversely proportional to the probability of selection within their language-insurance strata. Eligible patients were sent invitation letters that included an explanation of the survey, a notice that they would be called in two weeks, and a toll-free number to contact the project staff for more information or to decline participation. Patients were called~2 weeks later by a trained interviewer who further explained the project, obtained verbal consent, and completed the 20-minute telephone survey. Telephone surveys took place between August 29, 2016 and December 30, 2016. Of the 702 eligible patients, 56 (8%) could not be located due to incorrect address and phone number, 222 (30%) did not respond to telephone calls, 1 was too ill to participate, and 117 (17%) declined participation. The response rate among contacted patients was 47%, yielding 306 completed surveys. Spanish-speaking and Hispanic patients were more likely to complete the survey than Englishspeaking and non-Hispanic patients (χ 2 P-values <0.001); there were no differences in other demographic characteristics among eligible patients who did and did not complete the survey.
Measures
TCP Use
Data on TCP use were extracted from the KPNC Pharmacy Information Management System (PIMS) and Enterprise Pharmacy Information Management System (eP-IMS), which are part of the EHR and contain all data related to medications dispensed at a KPNC pharmacy. Use of TCP was determined by KPNC pharmacy dispensation of an FDAapproved tobacco cessation medication [ie, nicotine replacement therapy (NRT) gum, lozenge, inhaler, patch, or nasal spray; varenicline; bupropion] from the patient's enrollment date in either 2014 or 2015 through December 31st of the same year. Bupropion is also used to treat depression, therefore we included bupropion prescriptions only if the patient had a nicotine dependence diagnosis the same year and the prescription label indicated use for smoking cessation. Of the newly enrolled patients with commercial or exchange plans who filled a TCP medication, a majority (93%) had a copay in 2014, while a minority (11%) had a copay in 2015. The small percentage of patients with a copay in 2015 likely reflects that some health care plans were non-ACA compliant. In addition, for the TCP classified as over-the-counter (ie, nicotine patch, gum, and lozenge) some patients may not have had a prescription, which is required for 0 copayment. We examined (a) any TCP fill and (b) combination TCP fill (eg, NRT patch plus gum; did not have to be filled on the same day) among those with any TCP fill.
Telephone Survey Questions
Telephone surveys, conducted in 2016, assessed patients' experiences since joining KPNC in 2014. Specifically, respondents were asked whether their health care provider talked with them about quitting smoking (yes/no) and discussed cessation services available in KPNC (yes/no); whether they knew TCPs were free at KPNC pharmacies for most members (yes/no); whether the cost of programs or TCP had prevented them from trying to quit since joining KPNC (yes/no); and whether aspects of TCP discouraged their use (eg, side effects, perceived low efficacy).
Patient Characteristics
Data on the following patient characteristics were derived from the EHR and administrative databases. Age (18-24, 25-34, 35-44 , 45-54, 55+); sex (male, female); race/ ethnicity (Asian/Pacific Islander, Black, Hispanic, Multiracial/Native American, White, Other/unknown); median neighborhood household income from 2010 census data, categorized into tertiles (< $50,000; $50,000-$74,999; or $75,000/y); language (English, Spanish, Other/Unknown); insurance (California exchange, nonexchange commercial); and comorbidity status. Comorbidities were identified via ICD-9 and ICD-10 codes from the EHR and included psychiatric disorders (depressive disorders, anxiety disorders, attention deficit hyperactivity disorder, bipolar spectrum disorders, and psychotic disorders), substance use disorders (drug and alcohol use disorders), and medical conditions (arthritis, hypertension, chronic pain, diabetes, asthma, heart disease, and chronic obstructive pulmonary disease). Length of enrollment for each patient was computed as the number of months between the patient's enrollment date in the first 6 months of 2014 or 2015 through December 31st of the same year (range, 6-12 mo; mean, 10.4; SD, 1.7).
Statistical Analyses
Pearson χ 2 tests of independence and t-tests were used to compare characteristics of the 2014 and 2015 patient cohorts. We generated the relative risks (RRs) of any TCP fill, and combination TCP fill, for 2015 versus 2014 using modified Poisson regression with robust error variance 33 adjusting for the patient characteristics in Table 1 . We chose to present RRs instead of odds ratios (ORs) because the binary outcomes in our study were not rare events, and ORs are more likely to overestimate the effect of the exposure when the outcomes are common. 34 Next, we ran the adjusted Poisson models with an interaction term of year of enrollment by income category and reported the RRs of any TCP fill, and combination TCP, in 2015 versus 2014 separately by income category. We also report the measure of effect modification on a multiplicative scale by income category. Two-sided P-values were calculated, and significance was defined as P < 0.05. Analyses were performed using SAS software, version 9.3 (SAS Institute Inc.).
Analyses of the telephone survey data accounted for the stratified sampling design and the sample weights, which were inversely proportional to the probability of selection. For the telephone survey results, we reported weighted proportions, weighted means with SEs, and Rao and Scott 35 χ 2 tests of independence between income categories. Analyses of telephone survey data used SAS Survey Procedures.
RESULTS
Although differences were statistically significant, newly enrolled adult smokers in the 2014 and 2015 cohorts were generally similar on demographic characteristics (within 2 percentage points) and length of enrollment in KPNC (Table 1) . Newly enrolled smokers in the 2015 cohort had a lower prevalence of psychiatric, substance use, and medical comorbidities than those in the 2014 cohort (Table 1) .
Adjusting for demographic and clinical characteristics, patients who enrolled in KPNC in 2015 were significantly more likely to use TCP than those enrolled in 2014 [9.1% vs. 8.2%; RR, 1.19; 95% confidence interval (CI), 1.11-1.27; P < 0.001; Table 2 ]. Income was found to modify the effect. In the multivariate model with the interaction of enrollment year by income, the lowest income category (< $50k) was associated with greater TCP use compared with the highest income category ( ≥$75k) (interaction estimate RR, 1.23; 95% CI, 1.03-1.47; P = 0.02). From 2014 to 2015, TCP fills increased from 7.9% to 9.3% for smokers in the lowest income category (< $50k), from 8.4% to 9.6% for smokers in the middle income category ($50-≥ 75k), and stayed at 8.4% for 2014 and 2015 for smokers in the highest income category ( ≥ $75k).
Among patients who had at least one TCP fill, the percentage with a combination TCP fill was significantly greater among 2015 enrollees (42.3%) compared with 2014 enrollees (37.9%, Table 3 ). Among patients who used combination TCP, the most common combinations were nicotine patch and gum (53%), bupropion with nicotine patch and gum (16%), and bupropion with nicotine patch (15%). The lowest income category (< $50k) had the largest increase in combination TCP use (38.1% in 2014 to 45.1% in 2015, P = 0.02), compared with smokers in the middle ($50-75k; 39.1% vs. 40.3%, P = 0.64) and upper income categories ( ≥ $75k; 36.3% vs. 41.1%, P = 0.17), although the interaction effect of time by income was not statistically significant (RR, 1.06; 95% CI, 0.84-1.33; P = 0.61).
Telephone Survey Results
The telephone survey sample (N = 306) included current smokers in 2014 and was 52% men; 45% White, 15% Asian/Hawaiian/Pacific Islander, 19% Hispanic, 14% Black, 3% Multiracial/Native American, and 4% Other/unknown. Patients averaged 57 years of age (SE from weighted means = 0.01) and 42% had a median neighborhood household income <$50k, 33% $50 to ≥ $75k, and 25% ≥ $75k. English was the primary language for most patients (93% English, 7% Spanish), and 27% of patients were insured through the California exchange, while 73% had coverage through nonexchange commercial plans.
Most respondents (80%) reported their KPNC health care provider had talked with them about quitting, and 67% said their provider discussed different KPNC smoking cessation services (Table 4) . Fewer (52%) were aware that TCPs were free when filled at a KPNC pharmacy and 23% reported that the cost of smoking cessation programs or medications prevented them from trying to quit. The most commonly reported patient concerns with TCPs were side effects (36%), low perceived need (28%) or efficacy (22%), and cost (12%). Patients in the lowest income group stood out as facing special barriers to reducing their disease risk. They were significantly less likely to report that their KPNC health care provider discussed cessation services (58%) with them compared with patients in the middle (67%) and upper (83%) income categories (P = 0.02). Further, they were significantly less likely to know that TCP was free for most members through the KPNC pharmacy (40% vs. 53% and 69%, respectively; P = 0.008).
DISCUSSION
Our study of the effects of the ACA's elimination of TCP copayments has 3 key findings. First, we found that fills for any TCP, and combination TCP, among newly enrolled smokers in KPNC increased modestly between 2014 and 2015. Second, TCP copayment elimination was associated with the largest increase in TCP fills among low-income smokers. Third, low-income smokers reported less awareness of the TCP benefit and were less likely to have had providers talk with them about quitting smoking. Collectively, these results suggest that although the ACA especially benefitted low-income smokers, its impact in this priority population may have been muted by lack of effective communication and patient understanding with regard to TCP availability.
Our finding that TCP use was higher after copayment elimination is consistent with prior research indicating that cost-sharing reduces the use of tobacco treatments. 8, 13, 14 The largest increases in the percentage of smokers who filled any TCP, and combination TCP, were seen among low-income smokers, suggesting that cost-sharing requirements disproportionately impact low-income individuals and that shifting the financial burden to insurers or health plans may improve access to care for low-income smokers.
Nevertheless, utilization of TCP remained below 10% even in 2015, suggesting that copayment elimination on its own may not be enough to substantially increase TCP use. One contributing factor may be the lack of awareness of the ACA provision to eliminate copayments for TCP in the post-ACA era, particularly among low-income patients. Further, low use of TCP following copayment elimination may also be partly attributable to patients' lack of interest in quitting smoking or concerns about TCP use, as evidenced by data from patient surveys citing "not needed," "side effects," and "doesn't work" as key disadvantages to TCP. The estimate of the interaction on a multiplicative scale for <$50k versus ≥ $75k was RR = 1.06 (0.84-1.33), P = 0.61; the estimate of the interaction for $50-≥75k versus ≥ $75k was RR = 0.91 (0.73-1.16), P = 0.48.
*Analyses limited to patients with at least one TCP fill in the year.
Improvement in the transmission of information on medication effectiveness and costs, and use of this information by health care providers, is fundamental to health care reform. 36 The finding that low-income smokers, who were expected to be most price sensitive, were the least likely to know that TCP was available at no cost is consistent with studies showing insufficient knowledge among low-income populations with regard to the post-ACA availability of preventive care without copayments. 37 For example, although the ACA required that private health insurance plans cover contraceptive counseling and FDA-approved treatments with zero cost-sharing, awareness of these mandates among insured patients remained low. 38 Increased clinician and patient awareness of the opportunities for smoking cessation afforded by the ACA may increase use of any TCP and combination TCP, contribute to successful quit attempts, and reduce tobacco-related health disparities. 17, 39 However, it may be unrealistic to expect clinicians to educate patients about benefit details, since providers also may be unclear about benefit provisions. 40 Moreover, as seen here, a minority of patients may still have TCP copayments even in the post-ACA era, and KPNC clinicians are typically unaware of their patients' insurance policies.
To maximize the ACA's potential impact, health care systems should provide outreach to inform their patients about both the effectiveness and availability of tobacco cessation treatments and encourage them to use these treatments. 17, 39 The current findings indicate that low-income smokers may need more targeted outreach and information about their covered benefits to achieve equity in tobacco cessation. 41 Tailored educational materials provided directly to smokers (eg, via secure messaging or telephone calls) that highlight insurance coverage of TCP and counseling, with notification of zero cost-sharing for eligible patients, may increase the public health impact of the ACA's smoking cessation provisions among low-income smokers. Further, as there is the potential to worsen existing tobacco-related health disparities if policies are not implemented equitably, 41 it is critically important that health care providers tout the tobacco cessation benefits covered and discuss effective smoking cessation treatments with all smokers.
Limitations and Strengths
This study has several limitations. Although TCP costsharing was eliminated in KPNC in 2015 for the majority of smokers, a small percentage of smokers had no copayment in 2014, and a small percentage of smokers continued to have copayments in 2015. This would likely bias results toward the null. NRT is available over-the-counter, and we were limited to NRT from KPNC pharmacies, and TCP use may be underestimated. The prevalence of TCP use in the current study was lower than estimates of self-reported TCP among US smokers in 2015; 42 however, our window of TCP use among current smokers was more curtailed (6-12 vs. 12 mo) and the national study included TCP use among former smokers who quit during the prior 2 years. Further, we did not have data on heaviness of smoking and were unable to assess the percentage of light smokers in our sample, for whom TCP would not be recommended. This study was limited to patients with a "current smoker" status in the EHR in the first 6 months of either 2014 or 2015; patients without a recorded smoking status in the first 6 months of enrollment were excluded and there were some differences in the populations of newly enrolled smokers in 2014 versus 2015. Medicaid smokers were excluded because the majority had no copay for TCP in both 2014 and 2015. Our prior work suggested that Medicaid smokers were significantly more likely than commercial plan smokers to use tobacco treatments, including TCP and counseling. 32 Further, our study included newly enrolled smokers in KPNC and findings may not be generalizable to patients who have been in the health care system for longer periods of time. Finally, our survey was limited to self-reported data in 2016 among patients newly enrolled in KPNC in 2014 and had a response rate of 47%. However, while Spanish-speaking and Hispanic patients were more likely to complete the survey than English-speaking and non-Hispanic patients, other demographic characteristics did not differ with survey completion.
The study has several strengths. KPNC offers a unique opportunity to use EHR data to examine the effects of costsharing elimination in a real-world health care setting using widely used tobacco treatment models, resulting in strong external validity. Additional strengths include the large sample of newly enrolled smokers in the post-ACA era and the use of survey data. To our knowledge, this is the first study to assess whether the ACA mandate for the elimination of TCP copayments is associated with increases in TCP use and to assess patient awareness of copayment elimination.
